The eyes of 98 long-term contact lens wearers and 342 subjects not wearing contact lenses were examined for the presence of Hudson-Stahli lines, using slit-lamp biomicroscopy. The period of contact lens wear ranged from 2 to 25 years, all subjects using contact lenses for refractive reasons only. The incidence of Hudson Stahli lines in contact lens wearers was not significantly different from that of control subjects in the same decades. Contact lenses appear, however, variably to alter the characteristics of the Hudson-Stahli line. Results from a group of 4 unilateral lens wearers, from 94 bilateral lens wearers and from studies of the morphology of the line suggest that contact lens wear is associated with a relative reduction of length and density of the line and also with a broadening and, more rarely, displacement of it. In eyes with brown or green irides, the attenuation of length and density by contact lens wear obscures the normal increases seen with age; in this subgroup of contact lens wearers, both factors appear to be almost constant from the third to sixth decades of life.
alter the characteristics of the Hudson-Stahli line. Results from a group of 4 unilateral lens wearers, from 94 bilateral lens wearers and from studies of the morphology of the line suggest that contact lens wear is associated with a relative reduction of length and density of the line and also with a broadening and, more rarely, displacement of it. In eyes with brown or green irides, the attenuation of length and density by contact lens wear obscures the normal increases seen with age; in this subgroup of contact lens wearers, both factors appear to be almost constant from the third to sixth decades of life.
The position and configuration of the Hud son-Stahli line have been attributed variously to properties of either the exposed tear film and the inferior tear line1.2 or to the exposed epithelium in the interpalpebral fissure.3 It is because the long-term wear of contact lenses would be expected to profoundly influence both of these factors, that a study of such a group of subjects was undertaken.
Material and Methods
Using slit-lamp biomicroscopy, 98 patients attend ing an Ophthalmic Accident and Emergency department were examined for the presence of Hudson-Stahli lines; none had corneal disease and none were using long-term ocular medication. All of these subjects had used refractive contact lenses for over two years (range 2 to 25 years); types of lenses used included hard corneal, gas-permeable or soft and some subjects had used two varieties sequentially. The Hudson-Stahli lines were graded for length and density, using methods described previously4 and the morphology and position of the lines were recorded.
To provide a comparative sample, a control group of subjects without contact lens wear was examined; these subjects formed part of a previous report. 4 In view of the subjective and somewhat arbitrary nature of the gradings for length and den sity of the line, the analysis of results was semi quantitative and complex statistical analyses were not used.
Results
Four of the 98 subjects were unilateral contact lens wearers and were excluded from the main series; the details of these aphakic patients are presented in Table I . Amongst the remaining 94 subjects, 54 (57%) had blue/grey irides and 40 (43%) had the more heavily pigmented brown/green irides; these proportions compare well with the control group of 342 subjects (59% blue/ grey and 41 % brown/green).
The ages of the contact lens wearers ranged from 18 to 65 years (blue/grey irides) and 19 to 69 years (brown/green). Because of the bias towards contact lens wear in the younger decades, all comparisons between contact lens wearers and the control group were age related, being based on comparative decades.
The incidence of the line varies with age, from 0% to 59% in contact lens wearers with blue/grey eyes and 0% to 100% in those with brown/green eyes (Table II) ; the comparative extremes in control subjects are 18%-83% and 25%-84%, respectively.
The mean values for the gradings of length or density (or the combined 'length/density' score), within involved eyes are summarised in Table III; the Table allows an age-related comparison of values in contact lens wearers and in 'normal' control eyes.
Differences in the configuration of the Hud son-Stahli line in contact lens wearers and control subjects, whilst almost impossible to quantitate, have been observed by the authors and are described in the discussion.
Discussion
The small group with unilateral contact lens wear for aphakia demonstrate a marked dis cordance of Hudson-Stahli line between the two eyes of each pair (Table I ). The prob ability of four consecutive discordances in "normal" eyes is approximately 0.16% (based on a 20% discordance rate-Ref 4); this sig nificantly low probability implying the asym metry to be either a property of the contact lens or the cataract extraction. In three patients (Nos 1, 2 and 4) there was both aphakia and contact lens wear in the eye with a shorter and less dense line; in one case (No 3), however, the patient was bilaterally aphakic but still showed the marked reduction of Hudson-Stahli line in the eye wearing a contact lens. Age adjusted comparisons of the line in contact lens wearers and controls also suggests that it is the contact lens, rather than the aphakia, which affects the properties of the line. The small differences between the observed incidences of Hudson-Stahli lines in lens wearers and controls within various sub groups of age and iris colour (Table II) do not reach statistical significance (chi square test ing at 5% probability level), although in both groups there is a rising incidence with age.
Considering eyes in which the line is pres ent, the combined 'length/density' scores tend to be marginally higher in lens wearers with blue eyes than in the control group and in both groups the score increases with age (Table  III) . It is probable that the slightly higher combined 'length/density' score in blue-eyed wearers of contact lenses is attributable to a slightly increased density of the lines and the increasing score with age seems related to increasing length (Table Ill) . In contrast, the mean score in brown-eyed contact lens wearers is almost constant with age and, even into the sixth decade, tends to have the (lower) values characteristic of control eyes in their third decade; both the density and length of line in this subgroup of lens wearers are slightly lower than those of the control group.
Irrespective of iris colour, the highest mean scores for contact lens wearers are 3.00 for combined 'length/density' score, 2.43 for length score and 1.31 for density score, this contrasting with the highest values in the con trol group (5.14, 2.84 and 1.79, respectively). This contrast, together with the evidence from unilateral lens wearers, suggests that contact lens wear causes an attenuation of both the density and the length of the Hudson-Stahli line; in addition, in brown eyes this attenua tion seems to obscure the normal age-related increase of length and density. Whereas the Hudson-Stahli line in normal eyes is generally either an irregular single line or multiple ramifying lines, often superim posed on a broad (approximately 1-2mm) band of very fine pigmentation,S that in con tact lens wearers frequently forms a much broader (3-5mm) zone of extremely faint pig mentation. Another phenomenon, not seen in a series of 550 subjects,4 was the displace ment of the Hudson-Stahli line from its usual position to lie on the upper half of the corneal epithelium in two contact lens wearers; in both cases the line formed a broad zone of faint pigmentation.
From observations during the present study, therefore, it would appear that long term contact lens wear alters, rather variably, the morphology, length and density of the Hudson-Stahli line. The line would reason ably be expected to vary between different wearers of contact lenses-the alterations of tear film and epithelial dynamics by contact lenses of different types, different profiles and different movement characteristics would all act to increase the variability of the line in such a group.
Further valuable information could be gained by the examination of contact lens wearers using lenses in one eye for refractive reasons only and also by the sequential exam ination of patients discontinuing contact lens wear.
